Pure growth of non-lactose-fermenting colonies was observed on MacConkey agar while yellowish mucoid colonies were noted in nutrient agar plates [ Figure 1 ]. TCBS agar plates showed transparent colonies while there was no growth on HEA. The organisms were found to be oxidase positive. Although morphologically colony appearance was not typical of V. cholerae on TCBS agar, serology was performed with O1 and O139 Ogawa and Inaba antisera (Denka Seiken, Japan) and was found negative. Further biochemical tests revealed that these organisms were catalase positive, lactose non-fermenter in Difco oxidation-fermentation media, produced abundant H 2 S on TSI slant, urea was hydrolysed, glucose and maltose oxidised; lactose, mannitol and sucrose were not oxidised. The organism was presumptively identifi ed as Shewanella sp. Automated identifi cation system, Vitec2 Compact (bioMerieux, France) was subsequently used to confi rm the identity of this organism as Shewanella algae.
located in the North-West part of the South Indian State of Karnataka, with complaint of gastroenteritis and acute diarrhoea with blood and mucous on 30 th July, 2012. The patient had mild dehydration and did not have any history of fever or vomiting. The patient was put on rehydration therapy and stool sample was collected for laboratory investigations before administration of any antibiotic. He was empirically treated for bacillary dysentery with oral ciprofl oxacin, 500 mg tablet thrice daily.
After routine microscopy, the collected stool sample was processed for isolation of common bacterial enteric pathogens like Shigella, Salmonella, diarrhoeagenic E. coli, Vibrio, etc., following WHO (1987) [6] by enrichment in Selenite F broth, peptone water and alkaline peptone water for 6-8 hr before plating differential and selective media viz., McConkey's Agar, Hektoen Enteric agar (HEA), Thiosulphate and Citrate Bile Salt Sucrose (TCBS) Agar (Becton, Dickinson and Company, USA). Rapid lysate of the culture concentrate grown in peptone water was used as template in Polymerase Chain Reaction for detection of various diarrhoeagenic E. coli. [7] The stool samples were also tested for Group A Rotavirus by ELISA.
Introduction
Various species of Shewanella are among the many bacterial fl oras that are known to exist in seawater. Although several pathological conditions like bacteraemia, otitis media, cellulitis, gastroenteritis, abscesses, soft tissue infections and wound infections are attributed to direct exposure to seawater or ingestion of raw or undercooked seafood contaminated with these organisms, [1] reports of infection due to Shewanella has been rare and limited mainly to the species Shewanella algae. [2, 3] Known mostly for their ability of bioremediation/ detoxifi cation of heavy/radioactive metals in the environment, infections due to S. algae is being increasingly reported worldwide. [4, 5] However, such reports are scanty from developing countries like India, possibly because of the fact that most of the hospitals and diagnostic laboratories in these countries are not equipped with necessary facilities to identify such rare pathogens. [2] S. algae was isolated from two patients of acute gastroenteritis in North-East India recently in the year 2010, one in pure culture and the other mixed with Escherichia coli suggesting its role as an aetiological agent. [3] In the present communication we report the isolation of S. algae as the only aetiological agent from a patient suffering from acute gastroenteritis with bloody diarrhoea in Belgaum, South India, confi rming its role as a causative agent of gastroenteritis. For further confi rmation, 16S rRNA gene sequence analysis was carried out. DNA was isolated by CTAB/ NaCl method [8] and subjected to PCR amplifi cation of the 16S rRNA-encoding gene using the universal primer 8F (5' AGA GTT TAG TCC TGG CTC AG 3') and 1492R (5' ACG GCT ACC TTG TTA CGA ATT 3') (Xcelris Labs Ltd, Ahmedabad, India). A single discrete PCR amplicon band of 1500 bp was obtained when resolved on agarose gel [ Figure 2 ]. The PCR amplicon was purifi ed to remove contaminants and cycle sequenced using BigDye chemistry (Applied Biosystems, Foster City, USA). Sequence data obtained was aligned and analyzed using Seqscape v2.7 (Applied Biosystems, USA) and BLAST5. [9] The 16S rRNA gene sequence of the present isolate was compared with other sequences submitted in the NCBI gene bank to understand its genetic relationship with other S. algae isolated from elsewhere by Neighbor Joining phylogenetic analysis. Based on maximum identity score the fi rst 10 sequence were selected and aligned using multiple alignment software programme. The organism was found to have 100% similarity to S. algae isolated from different parts of the world [ Figure 3 ] confi rming the microbiological identifi cations.
Antibiotic
susceptibility tests were carried out by Kirby-Bauer disc diffusion method, [10] using 22 antibiotic impregnated discs (Hi-Media Laboratories Pvt Ltd., India) that included ampicillin (AMP, 10 μg), tetracycline (TET, 30 μg), co-trimoxazole (CoT, 20 μg), nalidixic acid (NAL, 30 μg), ciprofl oxacin (CIP, 30 μg), gentamicin (GEN, 10 μg), norfl oxacin (NOR, 10 μg), nitrofurantoin (NIT, 300 μg), ofl oxacin (NIT, 5 μg), gatifl oxacin (GAT, 5 μg), amikacin (AMK, 30 μg), azithromycin (AZM, 30 μg), imipenem (IMP, 30 μg), chloramphenicol (CHL, 30 μg), carbenicillin (CAR, 100 μg), cefi xime (CFM, 30 μg), cefuroxime (CXM, 5 μg), cephalothin (CEF, 30 μg), ceftriaxone (CRO, 30 μg), cefotaxime (CTX, 30 μg), ceftazidime (CAZ, 30 μg) and augmentin/ amoxicillin-clavulanic acid combination (AMC, 30 μg). Some of the drugs such as nitrofurantoin, imipenem, azithromycin and aminoglycosides were included though these are not recommended for treatment of bacterial diarrhoea, resistance to these could be used as a phenotypic characteristic to study the evolution of the pathogen over a period of time. Quality control strains Staphyllococcus aureus ATCC 25923 and E. coli ATCC 25922 were included in each test. The S. algae isolate was found to be resistant to cephalothin, and amoxicillin-clavulanic acid while it showed intermediate resistance to ampicillin. The isolate was sensitive to all the other antibiotics tested.
There was no other pathogenic bacterium isolated from the stool sample. Microscopic examination also did not reveal the presence of any parasitic infection. The patient responded to ciprofl oxacin treatment and all symptoms disappeared within 48 hours and he was discharged soon after. algae, an otherwise very important environment-friendly bacterium, extensively studied and used in detoxifi cation of metals and radioactive wastes, [4] is increasing being reported to be associated with a variety of clinical manifestations in human. [1, 5, 11] Among the 50 odd species of the genus S. algae, appears to be gradually being established as the predominant Shewanella species isolated from clinical specimens. [12] Mouse pathogenicity studies also indicated S. algae as the more virulent species of the genus with haemolytic activity which has been speculated to be an important virulence factor. [13] Although reports of S. algae causing gastroenteritis has been rare and is only recently being reported, [5] isolation of S. algae had been reported from a couple of cases of diarrhoea, one in association with E. coli and the other in pure culture by [3] from North-East India recently. The role of S. algae as the sole aetiological agent is still being speculated. In our case, we did not isolate any bacterial species other than S. algae that can be attributed to have caused the disease. Interestingly the symptoms presented by the patient, i.e., acute diarrhoea with blood and mucous without fever and vomiting identical to the earlier observation [3] and this information will be useful for clinicians and microbiologists to keep this aetiology in mind while dealing with patients presenting such symptoms. The presentation of blood may be due to the haemolytic activity identifi ed as a virulence factor of S. algae. [13] Although qnrA, the gene responsible for plasmid-mediated quinolone resistance has been shown to originate in the chromosome of S. algae, [14] the isolated strain was sensitive to most of the antibiotics including ciprofl oxacin that was used to treat the patient although on wrong presumption of bacillary dysentery, and the patient responded to the treatment. Due to non-availability of the patient after discharge from hospital, further follow-up was not possible and we could not trace the source of his infection.
In a particular study from India, Sharma and Kalawat has documented that some of the organisms isolated from clinical cases including that of gastroenteritis that were identifi ed as Pseudomonas species were in fact Shewanella species. [2] Because of the rarity of isolation of S. algae, lack of adequate infrastructure required for identifi cation of such rare species and lack of awareness about the possibility of this organism causing infections, cases of S. algae infection is likely to be largely under-reported. In our case, the availability of automated microbial identifi cation system (Vitec2 Compact) helped in correct identifi cation of the microbiologically suspected S. algae isolate which was later confi rmed by 16S rRNA gene sequencing.
Apart from confi rming the role of Shewanella algae in acute gastroenteritis, our report highlights the importance of looking for the relatively rare aetiological agents in clinical samples that does not yield common pathogens. It also underscores the usefulness of automated systems in identifi cation of rare pathogens.
Nucleotide sequence accession numbers
The 16S rRNA sequence of the S. algae has been deposited in the GenBank database under accession number KF499100. 
